Gamma-glutamyl transpeptidase substrate specificity and catalytic mechanism.
The enzyme gamma-glutamyltranspeptidase (GGT) is critical to cellular detoxification and leukotriene biosynthesis processes, as well as amino acid transport in kidneys. GGT has also been implicated in many important physiological disorders, including Parkinson's disease and inhibition of apoptosis. It binds glutathione as donor substrate and initially forms a gamma-glutamyl enzyme that can then react with a water molecule or an acceptor substrate (usually an amino acid or a dipeptide) to form glutamate or a product containing a new gamma-glutamyl isopeptide bond, respectively, thus regenerating the free enzyme. Given the importance of GGT in human physiology, we have undertaken studies of its substrate specificity and catalytic mechanism. In the course of these studies, we have developed methods for the indirect evaluation of donor substrate affinity and stereospecificity and applied others for the measurement of steady state and pre-steady state kinetics and linear free-energy relationships. These methods and the pertinent results obtained with them are presented herein.